Flag in the crossroads: flagellin modulates innate and adaptive immunity.
To consider observations suggesting that the bacterial protein flagellin, the primary structural component of flagella, plays a major role in mediating gut inflammation associated with infection by enteric pathogens and in inflammatory bowel disease. Biochemical dissection of an in-vitro model of bacterial-epithelial interactions revealed flagellin, via ligation of Toll-like receptor 5, to be a major means of activating the innate immune responses defining active intestinal inflammation. Application of the novel technique of serologic expression cloning to murine models of colitis discovered that flagellin is also a dominant target of the adaptive immune responses that drive colitis in such models. Human studies observed that flagellin was also a major antigenic target of immune responses associated with Crohn's disease. Carriers of dominant-negative Toll-like receptor 5 gene exhibit reduced natural acquisition of immunity to flagellin, indicating that the adaptive immune response to flagellin is likely driven, in part, by Toll-like receptor 5. In some genetic backgrounds dominant-negative Toll-like receptor 5 associated negatively with Crohn's disease, suggesting that immune responses to flagellin are not only associated with Crohn's disease, but can promote the pathogenic response. Flagellin is a major activator of innate immunity thus driving pathogen-induced acute inflammation and, perhaps, the active flares of inflammatory bowel disease. Flagellin is also a dominant antigen of the Crohn's disease-associated adaptive immune response, thus placing this molecule at the crossroads of the innate and adaptive immune responses that are the hallmark of intestinal inflammation.